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(57) Abstract: Valve element (10), comprising a main body, at least one inlet (10 1) and at least one outlet ( 102), a passage connecting 
the inlet and outlet, at least one burst disk (rupture disk) (13 ) or equivalent, which, when unbroken, closes the passage from inlet to 
outlet, and a piston clement (15) provided with a piercing element (14) or the like for piercing the burst disk. The piston element 
( 15) is provided with a passage (17) for a pressure medium, said passage extending axially through the piston element from one first 
side to one second side, that the piston clement is provided with a second burst disk or equivalent which, when unbroken, closes the 
passage (17) provided in the piston element. 
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Background of the invention 

5 The present invention relates to a valve element as defined in the pre- 
amble of claim 1, comprising a main body, at least one inlet and at least 
one outlet, a passage connecting the inlet and outlet, at least one burst 
disk (rupture disk) or equivalent, which, when unbroken, closes the 
passage from the inlet to the outlet, and piston element comprising a 
10 piercing element or the like for piercing the burst disk. 

A device corresponding to the subject of the invention is known from 
specification DE 2635076 A. One of the drawbacks of this solution is 
that the piercing element is returned by the action of pressure back to 

15 its original position, so a piece of the burst disk that may have been de- 
tached from it by the piercing action may partially block the passage 
and thus form an obstacle to the flow of pressure medium. In addition, 
the piercing element has to go completely through the burst disk in or- 
der to produce a hole of the desired size in the disk. If the piercing 

20 movement is for some reason incompletely executed, it will not produce 
a hole of the desired size. 

The object of the present invention is to achieve a completely new type 
of solution that makes it possible to avoid the drawbacks of prior-art 
25 devices. The object of the invention is to create a reliable apparatus 
that can be utilized especially in fire extinguishing applications. 

The apparatus of the invention is characterized in that the piston ele- 
ment is provided with a passage for a pressure medium, said passage 
30 extending axially through the piston element from one first side to one 
second side, that the piston element is provided with a second burst 
disk or equivalent, which, while unbroken, closes the passage provided 
in the piston element. 



35 The apparatus of the invention is additionally characterized by what is 
stated in claims 2-7. 
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The solution of the invention has numerous significant advantages. The 
passage through the piston ensures that, after the second burst disk 
provided in the piston element has been pierced, the piston will be ef- 
fectively pressed towards the first burst disk. The solution of the inven- 
tion is leak-proof and reliable. By using a smaller second burst disk, it is 
possible to avoid the use of large actuators requiring a great power for 
the triggering action. By using an intermediate piece, such as a ball, re- 
liable piercing of the second burst disk is achieved and additionally a 
situation is avoided where the piston of the actuator remains in contact 
with the second burst disk and no sufficient hole is produced in the 
burst disk. By employing two-stage triggering of the valve element, 
such that, during the first stage, the piercing of the second burst disk 
produces a flow of pressure medium into the cylindrical chamber, 
thereby causing the piston-piercer combination to move vigorously to- 
wards the first burst disk and pierce it, reliable operation of the valve 
element is achieved, ensuring that the passage from inlet to outlet is 
reliably opened. The valve element of the invention is thus excellently 
suited for use in fire extinguishing systems. 

Brief description of the figures 

In the following, the invention will be described in detail by the aid of an 
example with reference to the attached drawing, wherein 

Fig. 1 presents a valve element according to the invention, and 

Fig. 2 presents a valve element according to the invention in a triggered 
state. 

Detailed description of the invention 

Fig. 1 presents a valve element according to the invention in standby 
state. The device comprises a main body 11, which is provided with an 
inlet 101 connectable to a pressure source and an outlet 102 connect- 
able to an outbound line. Provided between the inlet and the outlet is a 
burst disk 13 (rupture disk) which, when unbroken, closes the passage 
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from the inlet 101 to the outlet 102. The device also comprises means 
for piercing the burst disk 13. These means consist of a cylinder-piston 
combination in which the piston 15 comprises a piercing element 14 
formed on it, preferably on the piston rod 16 part. The piston 15 has 
5 been arranged to be movable within a cylinder space 12 between a fist 
position, where the piercing element 14 formed on the piston rod 16 is 
on the inlet side in relation to the burst disk 13, and a second position, 
where the piercing element extends at least partially to the outlet side 
in relation to the burst disk 13. 

10 

The piston is provided with at least one bore 17 extending through the 
piston 15, preferably from the piercing element 14 to the opposite side 
of the piston 15. Arranged in the piston element is a second burst disk 
18 (rupture disk) which in the unbroken condition closes the passage 
is from the inlet through the bore 17 into the cylinder space 12 on the pis- 
ton side. The pressure prevailing in the inlet is typically the pressure of 
the pressure medium, which in the standby state is present in the valve 
up to the second burst disk. 

20 Formed at or near the tip of the piercing element is at least one aper- 
ture 23 extending into the bore 17, thus forming a part of the passage 
for the pressure medium after the burst disk 13 has been pierced. Fur- 
ther, the device comprises actuating means for actuating the piston- 
piercer combination. The embodiment illustrated in the figure is pro- 

25 vided with both a manual actuating element and an automatic actuating 
element 19. The actuating element is designed for remote control, 
whereby the valve element is to be triggered by means of a control sig- 
nal. The control signal is supplied via transmission means 21, such as 
conductors, typically from a control system. The control signal causes 

30 the piston of the actuating element to move towards piston 15 and the 
second burst disk 18. Placed between the piston 15 and the second 
burst disk is an intermediate piece 22, such as a ball element, which 
pierces the second burst disk 18 when the actuating element is trig- 
gered. Upon triggering, the piston of the actuating element hits the ball 

35 and, in consequence of the impulse thus produced, the ball pierces the 
second burst disk 18. The actuating element 19 is preferably pyrotech- 
nical device in which a control current detonates an explosive charge in 
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the actuating element, thus causing the piston of the actuating element 
to be vigorously thrust out. The actuating element can be connected to 
a control system, so the device can be used e.g. in connection with fire 
extinguishing equipment so that the impulse triggering the actuating 
5 element 19 is received from fire detectors and/or smoke detectors (not 
shown). After the second burst disk has been pierced in consequence of 
the triggering of the actuating element, the pressure medium is admit- 
ted through the bore 17 in the piston and through the hole formed in 
the burst disk 18 into the cylinder space 12, causing the piston to move 

10 towards the first burst disk 13 (to the right in the embodiment illus- 
trated in the figures) and pierce the first burst disk 13 (Fig. 2), with the 
result that the pressure medium can flow from the inlet 101 to the out- 
let 102. Through holes formed in the piston element, preferably in its 
piston rod, the pressure medium can enter into the bore in the piston 

15 rod and further to the outlet 102. 

In the embodiment presented in the figure, the valve element 10 also 
comprises a second outlet 103 especially for venting purposes. This 
second outlet can be provided with e.g. a valve element (not shown) or 
20 a plugging. 

Thus, the valve element 10 is preferably a triggering valve in a pressure 
medium system. 

25 In the above-described embodiments, the piston rod 16 of the piston 
element is sealedly fitted against the wall of the cylinder space, so that 
the pressure medium can typically only flow via the passage 17 pro- 
vided through the piston. 

30 The burst disk is preferably designed to withstand high pressures and 
pressure differences. The active pressures are typically over 30 bar, 
preferably over 70 bar. The pressures may even be as high as 300 bar. 
The burst disk preferably comprises a thinner part in the area to which 
the action of the piercing element is applied in the triggering situation. 

35 

Valve elements according to the invention can be applied especially in 
connection with fire extinguishing systems, especially in connection with 
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a fire extinguishing apparatus using high-pressure water mist. The 
pressure medium may consist of gas, liquid or a mixture of gas and liq- 
uid. 

It is obvious to the person skilled in the art that the invention is not lim- 
ited to the embodiments described above, but that it may be varied 
within the scope of the claims presented below. 
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Claims 

1. Valve element (10), comprising a main body, at least one inlet (101) 
and at least one outlet (102), a passage connecting the inlet and outlet, 

5 at least one burst disk (rupture disk) (13) or equivalent, which, when 
unbroken, closes the passage from inlet to outlet, and a piston element 
(15) provided with a piercing element (14) or the like for piercing the 
burst disk, characterized in that the piston element (15) is pro- 
vided with a passage (17) for a pressure medium, said passage extend- 

10 ing axially through the piston element from one first side to one second 
side, that the piston element is provided with a second burst disk or 
equivalent which, when unbroken, closes the passage (17) provided in 
the piston element. 

15 2. Valve element according to claim 1, characterized in that the 
piercing element (14) is provided with at least one aperture (23) ex- 
tending from the outer surface of the piston element to the passage 

(17) leading through the piston element. 

20 3. Valve element according to 1 or 2, characterized in that the 
device comprises means (19, 22) for piercing the second burst disk 

(18) . 

4. Valve element according to claim 3, characterized in that the 
25 means for piercing the second burst disk comprise an actuating element 

(19) , preferably a pyrotechnical triggering device, whose piston (20), 
when triggering occurs, effects the piercing of the second burst disk 
(18) either directly or via an intermediate piece (22). 

30 5. Valve element according to claim 3 or 4, characterized in that 
the intermediate piece is a ball (22) or the like. 

6. Valve element according to any one of claims 1-5, character- 
ize d in that the second burst disk (8), when unbroken, closes the con- 
35 nection from the inlet (101) to the cylinder space (12), at least to the 
piston (15) side of the cylinder. 



WO 03/089065 




PCT/FI03/00269 



7 

7. Valve element according to any one of claims 1-4, character- 
ize d in that the piston rod (16) of the piston element is sealedly fitted 
against the wall of the cylinder space. 




THSPAQ6 BLANK**™ 



WO 03/089065 

1/1 



PCT/FI03/00269 

10/507441 




THIS PAGE BUNK p*to) 



INTERN ATIONALJ^RCH REPORT 



Inlemalio^^^plication No. 

PCT/FI^^00269 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: A62C 35/08, A62C 37/08 

According to International Patent Classification (IPC) or lo both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: A62C, F16K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



WPI, PAJ, INSPEC. EPOQUE, FULLTEXT 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6131599 A (ROBERT L. DEGOOD ET AL), 
17 October 2000 (17.10.00), column 2, 
line 42 - column 3, line 63, figures 1,9 



US 4006780 A (WILLIAM J. ZEHR) , 8 February 1977 

(08.02.77), column 1, line 19 - line 43, figure 3, 
claims 1-4 



DE 2635076 Al (PREUSSAG AG FEUERSCHUTZ) , 

9 February 1978 (09.02.78), figure 4, claims 1-30 



US 5845669 A (RICHARD J. ROSS), 8 December 1998 
(08.12.98), figure 7, abstract 



1,6 



1.6 



1-7 



1-7 



| j Further documents are listed in the continuation of Box C. j )(j See patent family annex. 



* Special categories of cited documents 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
*E* earlier application or patent but published on or after the international 

filing date 

"L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified} 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing dale but later than 
the priority date claimed 



T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

u Sl" document member of the same patent family 



Date of the actual completion of the international search 



23 June 2003 



Date of mailing of the international search report 

0 2 -07- 2003 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Beata Slusarczyk/Els 

Telephone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



EN'TERN>^»AL SEARCH REPORT 
Information on patent family members 



02/06/03 



Patent document 
cited in search report 



Publication 
date 



I* 

I PCT7 



agonal application No. 

PCT/FI 03/00269 



Patent family 
member(s) 



Publication 
date 







A 


17/10/00 


AU 


3366600 A 


16/10/00 




TW 


454077 B 


00/00/00 










WO 


0058651 A 


05/10/00 




*tUUD/OU 


A 

r\ 


08/02/77 


US 


RE29614 E 


18/04/78 


nr 

Uh 


<L005U/0 


MX 


OQ/02/78 


NONE 






US 


5845669 


A 


08/12/98 


AU 


728787 B 


18/01/01 






AU 


2221397 A 


20/11/97 










CA 


2205334 A 


16/11/97 










GB 


2313140 A,B 


19/11/97 










GB 


9710035 0 


00/00/00 










NO 


314776 B 


19/05/03 










NO 


972241 A 


17/11/97 



Form PCT/ISA/210 (patent family annex) (July 1998) 



